cultures were exposed to 5 pesticides (azinphos-methyl, malathion, parathion, terbufos, trichlorfon) 
INTRODUCTION
Human being have been in a struggle to take the environment in hand; and nowadays they get incredible opportunities in terms of buying products, standard of living, settlement, increased their effect on environment geometrically and endanger their own existence. Especially in last 50-60 years, development of chemicals in industry and producing highly effective chemicals had an effect on ecosystems' balance. Human population is inevitably exposed to environmental pollution through airdegraded products, water, the soil and food and their introduction into the food chain [1] . When a pesticide is released into the environment many things happen to it. Sometimes, releasing pesticides into the environment can be harmful, as not all of the applied chemical reaches the target site [2] .
Pesticides used for agricultural activities have quite negative effects other than the target organisms they affect when they turn back to the lakes or rivers by irrigation water or precipitation. When the studies on aquatic organisms analyzed, these studies are seen to be mostly concentrated on the organisms which represents the top level of food chain. By returning to the surface waters of the pesticides used for agricultural activities, one of the first organisms affected is the phytoplanktonic organisms constituting the first level in the food chain [3] .
The Planktonic algae, which are the primary producers, have an important role in the aquatic environment. As they are the main component of the aquatic food chain and they constitute a group of organism that have a key role, they are very important on correct structuring and working of ecosystem. Moreover, planktonic algae are very important indicators used for different effects of the matter (chemicals) released to the aquatic environment [4] .
The toxicological states of pesticides on green algae have been reported. For the evaluation of the effects of environmental pollutants on algal communities, there is restricted applicability for the tests on specific algae species. These algal communities consist of a wide range of species having different sensitivity levels [8] . There are a few studies conducted about the comparative sensitivity of pesticides about several green algae [9, 10] . In the current work, to examine the effects of five organophosphates pesticides on Chlorella vulgaris Beyerinck [Beijerinck] 1890, they are tested in terms of the comparison on differential sensitivity of pesticides.
MATERIAL AND METHOD

Chemicals
All of the Analytical standards of pesticides were supplied by Dr. Ehrenstorfer (Germany) and their chemical classes and different primary modes of action [11] [10, 13] . Single cells of algae were propagated photoautotrophically in a 2500 ml Erlenmeyer flask containing 1500 ml liquid, kept on a shaked by hand twice a day. Cultures were maintained in the same liquid medium at a temperature of 23 ± 2 o C and a illuminated with cool-white fluorescent lights of 8000 lx cm -2 and Photosynthesis photon flux (PPF) 53 µmol m -2 s -1 on a 12 h light-dark cycle [7, 10, 14, 15, 16, 17, 18, 19, 20, 21] . Light intensity was measured by International Light RPS 900 model spektroradyometer in to the climate cabin. Acording to Photosynthesis photon flux (PPF) calculated to Ge et al. [22] .
Test Methods and Cell Experiments
The experiments are planned to have 3 repetitions. The experiments are completed in 3 different pesticide concentrations as 12. hour, 24. hour, 48. hour, 72. hour and 96. hour, in accordance with ASTM, ISO 8692 and OECD 201 standards [23, 24, 25, 26] . At the beginning of the experiment, in other words 0.hour, in sterile conditions 20 ml's of culture samples taken from each testing set accordingly the conditions indicated above. The most suitable wavelength to use for monitoring culture growth was 680 nm ; Kasai (1993) reported that cell numbers and OD680 nm were highly correlated [27] . To identify the spectral growth rates, in spectrophotometer, brand is Cecil and the model is CE9200, the absorbance values are measured (OD 680nm =0,050), cell counting is performed by repeating three times Thoma cell counting chamber, from this sub sample a specific volume is taken and chlorophyll_a amount is measured and remaining sample is filtered through the whatmann GF/C filter paper with 4,7 mm diameter and dry weight is determined. The filtrate filtered through the filter paper is gathered in the propilen tubes of 50 ml, and stored in deep-freezer at -85 o C until their pesticide analyses are done. At the 12. hour, 24. hour, 48. hour, 72. hour and 96.hour of the experiment, same processes are repeated. In taking the samples and analyses of the measures, EPA 8141 method was used and the measurements are performed using Back Detector (NPD) of 6890N Model GC/MS, with the brand Agilent Technologies, which is in Marmara TÜBİTAK Research Center [28] . The device has the helium gas as carrier gas and its oven temperature adjusted to 275 o C. In the device 820821 Model, with 30 meter height and Retsek brand, column was used. The statistical analyses of the data obtained from the experiments, M.S. Excel 2003, Dunnet (during the calculation of EC 50 values) and S.P.S.S programs, one way ANOVA analyses, Student Newman Keul's Test and T Test are used.
RESULTS
The 96h EC 50 values were calculated using linear regression analysis of transformed pesticide concentration as natural logarithm data versus percent inhibition ratio. Acute toxicity of 5 pesticides and growth rates to the green algae C. vulgaris is summarized in Either too low or too high; pH is causing cellular functions to deterioration; thus the algal development will be very slow. The pH interval is between 7 and 9 for the algae species which are generally cultured, the optimum pH interval is between 8.2-8.7. In our study the optimum pH interval is provided for the mediums (Figure 1 ).
Figure1. For Chlorella vulgaris, average hourly pH measurements values.
Being on average 2042.4 µg L -1 at the beginning of the inhabitation experiments, Chlorophyll_a quantity is measured as 4750.8 µg L -1 on average at the end of the experiment. In the other experiment groups which is treated with pesticides, at the end of 96 hours Chlorophyll_a quantity is found to be highest in Malathion (1820.4 µg L -1 ) and lowest in Azinphos-methyl (1021.2 µg L -1 ). Results were given figure 2. For the wave lengths used for the measurement of development spectrophotometrically, in the wave length OD=680 nm , absorbance is at the beginning measured as OD=0.346 and at the end of 96. hour it is measured as OD=0.751. At the end of the experiments the highest absorbance is found to be in parathion-ethyl (OD=0.486), the lowest is in Azinphos-methyl (OD=0.279 nm) (Figure 3 ). For the cell number, during the standard fast growing stage of control group, the highest cell number in mm 
Figure4. Alive cell number per mm 3 of Chlorella vulgaris for 96 Hours of Average Alteration Amounts.
Being on average 0.1 g L -1 at the beginning of the inhabitation experiments, dry weight quantity is measured as 0.38 g L -1 on average at the end of the experiment. In the other experiment groups which is treated with pesticides, at the end of 96 hours dry weight quantity is found to be highest in Trichlofon (0.29 g L -1 ) and lowest in Malathion (0.22 g L -1 ). Results were given figure 5.
Figure5. Average alteration amount of dry weight amounts of C vulgaris in the experiment sets in 96 hours.
When it is analyzed statistically, it is seen that the alteration in Chlorophyll_a quantities of Chlorella vulgaris is as Terbufos > Trichlorfon > Azinphos-methyl > Parathion ethyl > Malathion. For the quantities of Chlorophyll_a, these results are commented as meaningful statistically according to P<0,001.
DISCUSSION
At the end of the experiments, in the practices of low quantity of pesticide applications, this pesticide addition in Chlorella vulgaris induced all pesticides for Chlorophyll_a formation for the first 24 hour, In the practices with high amount of pesticide applications, parathion-ethyl and azinphos-methyl made a very few progress for only 12 hours in the culture compared to the control groups, but at the end of 96.hour all the pesticides started their progress of their own cultures. In the practices with low amount of pesticide applications, the most effective pesticide on C. vulgaris is seen to be azinphos-methyl. This is followed by terbufos, trichlorfon, parathion-ethyl and malathion, relatively.
The pesticides added to the culture are absorbed by algae and obtain the qualification of nutrient used for algae growing and increasing of the protein content. But if these pesticides are applied in high concentrations, excluding the algae's arrangement borders, as a result of the increase in concentration algae culture growing is slowed down gradually. As a result, depending on degeneracy of the algae cell structure, the chloroplast structure in algae cells started to deteriorate and the typical horseshoe shaped chloroplast of Chlorella vulgaris shrinked and is pulled to an edge of the cell wall. By the time the color of the cultures treated with pesticides started to be lightened relative to the control group. Chlorophyll_a content is dropped and the synthesis in the cells decreased, which caused the lowering of protein and other organic matter content. The results obtained at this study are similar with the results of the study of Nie et al., (2002) , Ou et al., (2003) and Xia et al., (2007) [20, 29, 30] . Therefore, the toxicity of the pesticide on algae cells and the degeneration of the pesticide by algae cells are coming into question during the interaction of algae and pesticides.
When the concentrations of algae cells and pesticides are in different levels, the functions they have are in different dominance. Because of this, different effects and functions are displayed. When the pesticide concentration is less in Chlorella vulgaris, pesticide degenerates and is absorbed by algae cells as if it is nutrient; but then the toxic effect of the pesticide emerges and limits the growth of algae.
According to the pesticides used in the study of which is tested according to one way ANOVA analysis and Student-Newman-Keul's method, if we look at the most resistant organism, pesticides used at the end of the statistical calculations the features of the inhibit, the most effective pesticide for Chlorella vulgaris is determined to be Azinphos-Methyl > Trichlorfon > Terbufos > Parathion-Ethyl > Malathion (p = < 0,01). It is known that organophosphate insecticides of the plant cytochrome in terrestrial plants are inhibiting the P450 monooxygenases. Varsano et al., (1992) determined that if the P450 monooxynegenase in inhibited the sensibility of trizine herbicide in corn increases [31] . There are evidences that in high plants P450 monooxynegenase can result in the detoxification of xenobiotics [32] ). Similarly, Thies et al., (1996) argued that there is a great variety of P450 enzymes and degradation of metflurazone depends on P450 [33] . According to this, it is highly possible that the degradation of xenobiotics in algae progresses as it does in high plants [34] . After the calculation of the values measured in GC-NPD device, generally chosen 5 pesticides are collected in high amounts by C. vulgaris. It is not concluded yet that this accumulation is either absorbed by an algae cell or kept on the surface area. While terbufos is accumulated in high levels at the test organism, azinphos-methyl is determined to be almost disappeared in C. vulgaris. After 96 hours when the concentrations which caused 50 % of test organisms to die is checked, it is possible to say that Trichlorfon is more effective when compared to the other pesticides used for the studies on green algae. The algae, one of the most important factors affecting soil fertility and the essential nutrient for the fishes in aquatic environment, are expanded to a broad area in the nature [35] . Algae have a key role in aquatic environments. As the pesticides are used widely worldwide, survival, development and reproduction of algae are largely affected. Therefore, the studies on the effects of the pesticides to algae are very important; on the other hand when the pesticides are used in the areas where algae live, algae show up as an indicator for the evaluation of the environmental safety. Recently, after the inhabitation effects of the insecticides on algae cultures came to light, the studies on this issue are expanded. When previous studies are investigated, it is determined that the results of these studies shows similarity with our study results.
Algal water bloom can be defined as the change of the community structure of some algae species in aquatic environments and excessive increase of their numbers. Resulting in excessive increase of algae, these species response to the environmental pollutants is very important for ecosystem dynamics. With the effect of pollutants there might be a shift in community structure and this shift would create a risk for the balance of the ecosystem. Mesocosm experiments conducted on more than one species can be seen as more suitable but it is hard to comment on the results properly. But the toxicity tests conducted on single species may not be enough for the evaluation of biological data resources. However, in the cases where ecosystem modelling is not performed, it is convenient to interpret the effects of these pollutants ecologically.
